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COMPLETE SPECTFICATIQN 
Collapsible Roof Structure for Motor Vehicles 



I Hermann Flemaung^ of German nation- 
ality, of Torwang, Uber Rosenbeim/Obb., 
Germany, do bereby declare the invention, 
•for whidi I pray diat a patent may be 
granted to me, aiKi the mediod by which it 
IS to be performed, to be particularly des- 
cribed in and by the following statement: — 

This invention relates to collapsible roof 
structures for anotor vdiides. 

Arrangements are known of collapsible 
roof structures for passenger motor vmcles, 
which are not made of folding material, 
but of rigid, articulately connected structural 
components. In these arrangements the rear 
wall portion is so articulated to die coach- 
work body, diat it can be swung back iuto a 
position toward of the rear axle and the 
Tooi portion which is articulated by its rear 
edge at the top to this rearward structural 
portion, lies on the ooachwork body and 
thereby simultaneously also covers the lowered 
rear wall portion, 

TTiese known arrangements of die col- 
lapsible roof structural portions in practice 
involve quite considerable disadvantages when 
using the vehicle, pardculaxily in the case of 
of vdiides widi a small wheelbase, in which 
die distance between the rear axle and the 
upper edge of the windscreen is small. 

The angle dirough which the rear wall 
portion has to swing to bring die roof into 
its lowered position, hereinafter referred to 
as the " swivelling angle is dien in fact so 
small that the horizontal movement <^ the 
articulated roof portion, occurring during the 
backward swivelling, is insuffident to take its 
&pnt edge from die upper edge of the 
windscreen to a position suffidendy behind 
the front seat, so that when the structure is 
opened diere is a dangerous interference widi 
the driver, fixed in between the steering 
wheel and the lowered front edge of the roof. 
A suffident increase in the rooi edge hori- 
zontal movement by Increasing the swivel 
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lever arm would necessitate placing the rear 
wall portion articulation point in die coach- 
work body lower, which would mean that 
when bdng lowered the rear portion of the 
structure would collide with the wings or 
with the coachwork base, or the rear portion 
would have to be so much diminished as to 
effect the seating space when the structure 
is dosed. 

These disadvantages are avoided by the in- 
vention and additional advantages are ob- 
tained, particularly in coimection with opera- 
tion. According to the invention, the collaps- 
ible roof structure for passenger motor 
vehides comprises a rigid roof shS arranged 
to be lowered into a position where the roof 
front edge is adjacent the rear edge of the 
front seat rest and is connected to the body 
by a sin^e link in the form of a rigid rear 
wdil portion articulated to the roof and to the 
body, the point of articulation between die 
roof and me wall iwrtion lying in front of 
the pomt of articulation between the wall 
portion and the body when die structure is 
dosed, and spring means provided to counter- 
act the wdght of the rear wall portion. 

It is admittedly known in roofing axKi 
lowering arrangements to compensate or de- 
crease die difficulty of operating due to the 
force of gravity, by using springs^ for the 
purpose or fadlitating operation. With known 
structural arrangements, when the structure 
is dosed the pressure on the rear wall portion 
due to the weight of the roof and die centre 
of gravity of die rear portion of die struc- 
ttire lie bdiind the point of articulation of 
the rear waU portion and the coachwork, 
and therefore act against the movement of 
dosure of the structure. 

Wi± a swivelldng angle of more than 90**, 
on the other hand, the rear roof application 
I>ressure travels forwards across ihe coadi- 
work articuIaticHi point and fuid)ennore de- 
creases the distance of the centre of gravity 
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from the rear pordon of the structuze^ thus 
reducing the operational Ibrce required, par- 
ticularly at the. end of the closure movemenL 
If the destressed spring forces arc given 

5 such dimensions ^ac they substantially 
balance the loroes of gravity in their maxi- 
mum position, it is thus posable to arrange 
that ^ spring farces act iji the end posi- 
tion of the structnxe in the "dose** direc- 

10 don and not ia ^ "open" direction. It is. 
particularly * to be notued in this connec- 
tion that by changipg the position of die 
loof portion whidi is freely movable by 
hand, die distance of its oentce of gravity 

15 ircm the coachwotk articulation point and 
. hence- also die toces of gravity actmg during 
opening and dosing can be affeaed, that is- 
to say by keeping the roof flat the spring 
forces can be kept large (during closure) 

20 and by kee^nng it steep they can be made 
smaMer (dunng the opening. 

According to the mvention the fdlowing 
is also of importance: 
As . in known arrangements by increasing 

25 the swivelling angle tibe roof length simid- 
taneously decreases. The xcsult is not only 
formally an <unfsyourable solution but the 
reinforcing ribs bodi of the roof rear edge 
and also <^ the rear pordon front edge He 

30 direcdy over or in. front of the driver's head, 
that is to say in. a particularly dangerous 
position if bumps or accidents occur. In 
order to avoid this, according to the inven- 
tion the roof portion Is extended rearwards 

35 beyond the point of articulation of. the roof 
and the structure tear portion^ in sudi a 
way that the articulated connection between 
the roof portion, and the rear wall portion 
lies at least irom a quarter to a fifth of the 

40 lengdi of the roof in front of the rear edge 
of the roof. 

Hie rear wan portion is advantageously so 
constructed that .it is open at the top and 
only consists of . a rear wall and side ptw:- 

45 tions,. whose upper edges arc idghtiy applied 
in a multidimensional line against the rear- 
ward roof portion. The rear wall portion is 
thus formeomerdy as an upwardly open shell 
The above-mentioned teinSordng ribs at die 

50 line of contaa between the roof and the rear 
wall portion are thus automatically removed 
with the r^rwardly extended roof into a 
zone not miangermg those seated inside. 
At tile same time, thanks to this solution in 

55 accordance with . the invention, the stability 
<rf the dosed structure is consideraWy in- 
creased, as because of die considerably in- 
creased distance between the point of articu- 
tion and the jointing line between the roof 

60 and the rear wall portion the dastidty of the 
jointing strip can xio longer have a ddeterious 
effect; by me roof front edge, the point of 
articitiation and the roof rear edge laying on 
the rear portion, an extraordinarily rigid con- 

65 nection <^ these parts, is obtamed, while 



further die coimection is not effeaed in a 
strai^t line but along a two or three-dimen- 
sionsd line. 

According to a further feature of the in- 
vention the articulated connection between 70 
die ro<^ portion and the rear wall portion is 
provided at the lowermost e^e of the roof 
portion or of the roof frame. 

Furthermore according to the invention the 
roof rear edge may have at least one roller, 75 
by whidi the lowering of the roof is con- 
siderably facilitated and whidi in particular 
in die case an elastic construction can aa 
as a shodc absorber. 

• The solution in accordance with the inven- 80 
tion thus avoids not oidy serious tech- 
nical disadvantages in use sudi as were in- 
volved by hitherto known constructions, but- 
unites furthennore several essential hitherto 
unknown advantages in use and.constnictitm. 85 

A specific embodiment of die invention 
will now be described with r^erence to the 
accompanying drawings, in which: 

Figure .1 shows a side view of the roof 
structure in the dosed position; 90 

Figure 2 ^ows a side view of the roof 
structure in the opened position, and 

Figure 3 shows a. side view of the roof 
structure in an inteimediate condition. 

The collapsible roof structure consists of 95 
the roof shell 1, whose front edge 2 is con- 
nected with the upper edge 3 of the wind- 
screen and whose rear portion 4 is connected 
to the foremost point 7 of the rear wall por- 
tion 8 by articulation pivots 5, which lie ICO 
above the roof shdi or roof, frame lower 
edge 6. The rear wall portion 8 is fixed at 
the bottom on the right and left hand by 
articulation points 9 in the coachwork body 
15. In this connection the articulation pivot 105 
5 lies in front of the articulation point 9, so 
diat the line h forms with the rear upper 
edge of the coachwork body 15 an angle 
greater than 90°. The supplementary angle x 
shown in die drawing is thus smaller than 110 
90°. The front edge 10 of the structure rear 
portion 8 forms simultaneously a guide ele- 
ment for the rear edge of the lateral door 
window 11. The rear edge 12 of the roof 
shdl 1 extends rearwards considerably be- 115 
yond the articulation pivot 5, i.e. at least 
frm a fifth to a quarter of the roof shell 
total length and thus covers the rear wall 
portion 8 at t^ top. The rear wall portion 8 
does not have its own roof, but only consists 120 
simply of a rear wall 13 and side portions 

14. H die rear wall portion is swivelled rear- 
wards by more than 90° from the coachwork 
articulation points 9, imtil it takes up the 
position 8^ and its front edge has swivelled 125 
mto i^e position 10^ in the coachwork body 

15, the roof shell is applioi on the body at 
V in such a manner that its front edge comes 
substantially against the front seat back rest 

16 as shown at 2\ As shown in Figure 3 130 
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'when opening or dosing the loof structure 
by varying the toof shell portion 1" its 
centre of eravity S" can be dis|^oed con- 
siderably horn the coadiwori: articulatton 

5 point 9 md thereby the expenditure of force 
for swinging the rear wall portion 8" up or 
down is reduced in eadi case. Springs may 
be arranged in eny desned manner as at 17 
to compoisate for the we^t G^^ of the rear 

10 wall portion 8". This pdnt of application of 
the weigiht is nearer to the articulation point 
9 when die stmcture is closed ^^^n when 
the structure is being moved. The pressure 
P due to the wei^t of the roof acting at the 

15 articulation pivot 5 is exerted when the 
structure is closed, in the " close " directiwi. 

The roof shell 1 may have one or more 
roHers 18, which project rearwardly beyond 
its rear edge 12 and are guided in folding 

20 back the roof shell on to the upper covering 
of the rear coachwork lower portion 15. 
These rollers 18 may be fitted with springs 
or be of elastic material in order to act as 
shock absorbers. 

25 WHAT I OJUM IS:— 

1. A collapsible roof structiure for motor 
vehicles comprising a rigid loof shell 
arranged to be lowMcd into a position where 
die TOof front edge is adjacent the rear edge 

30 of the front seat rest and is connected to the 
body by a single link in die form of a rigid 
rear wall pomon articulated to the roof and 
to the body, the point of articuladon betweoi 



the roof and tl^ wall portion lying in front 
of the point of articulation between the wall 35 
portion and the body when the structure is 
closed, and spring means provided to counter- 
act the wei^t of the rear wall portion. 

2. A toof structure as claimed m daim 1, 
whereb the point of articulation between the 40 
roof sheU and the rear wall portion is 
posidoned at the lowermost edge of the roof 
shell 

3. A roof structure as daimed in daim 1 

or daim 2, wherein the articulated connec- 45 
tion between the roof shell and the rear 
wall portion lies at -least i to 1/5 of the 
roof lepgdi from the rear edge of the roof 
^eU. 

4. A roof structure as claimed in any of 50 
claims 1 to 3, wherein the rear wall portion 
consists of a rear wall and the side por- 
tions whose upper edges are tig^tiy applied 
against the rearward portion of the roof 
sheU. 55 

5. A roof structure as daimed in any of 
claims 1 to 4^ wherein die tear edge of the 
roof shell has at least <me rearwardly pro- 
jecting roller. 

6. A collapsible roof structure for motor 60 
vehicles substantially as described herein 
with reference to die accompanying drawings. 
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